An enrichment culture technique was used to isolate bacterial strains responsible for the biodegradation of profenofos in a soil from Hubei province of central China. Two pure bacterial cultures, named W and Y, were isolated and subsequently characterized by sequencing of 16S rRNA genes and biochemical tests.
INTRODUCTION
Profenofos, a well known organophosphate pesticide has been in agricultural use over the last two decades for controlling Lepidopteron pests of cotton and tobacco.
Profenofos has been classified as a moderately hazardous (Toxicity class II) pesticide by the World Health Organization (WHO) and it has a moderate order of acute toxicity following oral and dermal administration (32, 33) . Profenofos is extremely toxic to fish and macro-invertebrates (1) . The acute toxic action of profenofos is the inhibition of the acetylcholinesterase activity (11) resulting in toxicity also in humans (8) . Microbial degradation of organophosphate pesticides is of particular interest because of the high mammalian toxicity of such compounds and their widespread and extensive use. The most significant step in detoxifying organophosphate compounds is hydrolysis since that makes the compounds more vulnerable to further degradation (21) .
The enzyme responsible for catalyzing this reaction is referred as an esterase or phosphotriesterase. Research has found a wide range of microorganisms possessing the organophosphate hydrolase enzyme (9, 18, 24) . The most well-known examples of natural isolates able to degrade organophosphates are Pseudomonas diminuta MG and Flavobacterium ATCC 27551. They have been shown to possess the organophosphate hydrolase (OPH) enzyme (23) .
894

Malghani, S. et al.
The effects of profenofos on total bacterial populations were supposed significant but studies showed that microbial populations decreased initially at concentrations of 100 to 300 µg g -1 but recovered rapidly to levels similar to those in the control (22) indicating that it can serve as Carbon source.
Phototransformation of profenofos studies showed cleavage of ester bond (35) . To our knowledge, degradation of profenofos by a soil bacterium has not been reported earlier.
This paper describes the enrichment, isolation and identification of profenofos degrading bacteria.
MATERIALS AND METHODS
Reagents and Chemicals
Technical-grade profenofos (99.5% pure) was purchased 
Sample Collection for Enrichment Studies
Two environmental samples were used in this study for the isolation of profenofos-degrading microorganisms. Both soil samples ( 
Isolation procedure
The isolation method of Lansing M. Prescott, 2002, was followed with some modifications. The soil samples (Table- 1) were sieved through a 90-mesh sieve to remove stones and plant material. Then 10 g of soil was placed in a 250 mL conical flask containing 100 mL FTW media and incubated at were then left for a few hours to allow the soil particles to settle, and the suspension containing microorganisms was then used to inoculate fresh sterilized FTW media containing 100 mgL -1 profenofos and incubated for two days.
To obtain pure cultures of single strains, 5 mL aliquots of enrichment cultures were centrifuged at 3000 rpm for 5 min (TGL-16A centrifuge, Changsha Pingfan instrument Ltd) and the cell pellets were resuspended in 2 mL sterile media.
Aliquots of this suspension were streaked on FTWprofenofos agar plates. Inoculated plates were incubated under aerobic conditions at 30 o C and discrete colonies were isolated.
The resulting colonies were repeatedly subcultured in the same medium (FTW with 100 mgL -1 of profenofos) to confirm their profenofos utilizing ability. All colonies were transferred into fresh sterile medium to obtain a pure culture.
Two strains, designated Y and W, which possessed the highest degradation capability, were selected for further investigation (26) .
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Identification of the isolates
The morphological, physiological and biochemical tests of isolates W and Y, were performed by using standard methods. The bacterial strains were taxonomically identified from Bergey's Manual of systematic bacteriology (12) 
Kinetics of biodegradation
The degrading ability of the isolated strains was assayed with batch cultures in mineral salts medium (FTW)
supplemented with profenofos (100 mgL -1 ) in triplicates. The cultures were inoculated with the isolated strain and incubated. Aliquots of 2 mL were taken at suitable interval between 0 to 4 days and were subjected to GC analysis after extraction of profenofos residues. Triplicate sets of each composition without inoculation were kept as controls.
Degradation studies in soil
Air-dried sieved (< 2 mm) soil samples, used for isolation ( Table-1 
RESULTS
Isolation and Identification of profenofos degrading bacteria
Four different microorganisms were isolated from the profenofos-exposed soil samples by above mentioned method. All isolates were found to possess the ability to degrade the pesticide. Strains named as W and Y degraded profenofos were subejected for further studies and are presented in this study. Theses strains were a rod-shaped, gram negative, motile bacterium (Table 1) . 
Degradation of profenofos in soils
The soil sample, previously used to isolate profenofos degrading bacteria, was used in this study. The soils characteristics are given in the Table 2 . The standard error was within 5% of the mean.
The addition of isolated strains to soils resulted in a more rapid rate of profenofos degradation than that by control (non-sterilized soil and sterilized) soils. Degradation of profenofos in control sterilized soils (without inoculation) was minimal where less than 16% of the applied concentration was degraded in 25-day incubation studies (Fig. 1b 2 ) . Degradation of profenofos was significant in control non-sterilized (without inoculation) soil where 84%
degradation was recorded in 25 days. Fig. 1b 1 & b 2 demonstrates that approximately 70% profenofos was 
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